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IKTRQDUCTIQM 

'I’elwision has already established itself as a successful 
audio-visual aid In the technologically advanced countries* V^ith 
its ability to convey life and events in action, it can bring to 
a classroom tremendous range of experiences, ¥ith picture as well 
as sound, to give a vivid impression to the students* \‘lhile regular 
I'V broadcasting can be used for teaching any subject, closed- 
circuit television is more useful in specialised areas such as 
medical education and job training in industry and commerce. 

In India educational television is hardly two years old* 
In October 1961 television was introduced in Delhi under the 
Delhi School Television Project to the ninth grade pupils of 150 
higher secondary schools. This has been an experiment in 
educational television broadcasting. To the best of the knowledge 
of the invrstigator, no v/ork has been done in India on the use 
of closed-circuit television, especially in medical education. 

Since it is a very effective audio-visual aid It can be useful 
for solving some of the special problems associated with training 
in surgery. 

A major probelm in India for an instructor innedidal ■ 
education is that of ensuring that students get ,a»,offactive' ajlo#©* 
up view of the demonstrations of delicate techniques of surgical 
op'erations. The method of such demonstrations hitherto has been 
cofifined to small student groups or to large theatres in which only 
remote^observatlon Is possible* 
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The present study was undertaken to explore the 
possibility of increasing training facilities available in 
medical institutions. It seemed reasonable that if some way 
could be found to enable more students to benefit from the use 
of closed-circuit television, this study might be a contribution 
in the field of medical education. 

LIMITATIONS OF THE KETKOD OF blHEC T OBSEHTATIOH OF SURGICAL 
OPKE/.TIONS , ^ ' 

The present method of direct observation in the 

operation theatre, prevalent in most of the medical colleges 

in India, has certain limitations which may be summarisied as 

I, 

followsi 

1, A limited number of students can be accommodated 

in the operation theatre for observing the operations 
because 

1) the operation table is surrounded by the surgeon, 
his assistants, surgical equipments and instrumentj 
end therefore there is not much room left to 
accommodate the studentsj 

ii) for the efficient working of the surgical staff 
the operation theatre cannot be overcrowded, 

2, Not all the observing students can go into the minute 
details of the operatiorifc 

3, The crowded operation table may distract the cennentra' 
tion of the operating surgeon sM may spoil the 
atmosphere congenial for operation, 

4, Under certain circumstances direct observation, may 
cause physical inconvenience to the students when'' 
operation is not visible clearly from ■ certain' 
standlni positions or it la so long that they fe 

■''■/mm*. 
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ASSMP'riONS, UWDER t.-'KICH TKB PHESENT STUDY I'JAS M/.DE 

The present study was undertaken v;ith the assumption 
that the above limitations may be overcome by observing the 
operations on closed-circuit television which has the following 
advantages s 

1, The camera eye can go virtually ensn-xhere close to 

1 

the operating table* 



A view of operation theatre ■* see how 
camera mam is trying for best picture. 


^Charles S# Cameron, Five schools linked toaebbe^r 
fox;, televlslog te aching , p# 1077-1081. 






2, Unlike hiainan eye the camera lens has the capacity 
to magnify images $ and therefore is able to express 
clearly any point in the operated organ. 

3. By increasing the number of the receiving sets TV 
can serve as many students as desired, 

SPECIFIC PURPOSBQF THE STUDY WBS to determine whether 
undergraduate students of medical colleges, could see more 
details of an operation through closed-c^cult television than 
through the conventional method of direct observation in the 
operation theatre. 

UYPQIHESIS 

Looking to the advantages of closed-circuit television 
it was scientifically hypothesized that observation through 
closed-circuit television is a more effective method of viewing 
surgical operations for undergraduate students of Indian medical 
colleges, than the present method of direct observation in the 
operation theatre* Statistically stating (null hypothesis) the 
method of observing surgical operations through closed-circuit 
television is as effective as the method of direct observation 
in the operation theatre for undergraduate students of Indian 
medical colleges. 

Since it was an exploratory study the findings may 
not be generalised until they are conflnied by further such 
studies on a larger number of subjects, with greeter number 
of different types of operations at different places In the 
o-'Cnintry, 
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SECTION II 



The experiment was carried out with the help of 

closed-circuit television. Stated simply^ closed-circuit 

television provides for the electronic transmission and reception 

of images within a definitely prescribed area. It Is coriiparehle 

in effect to an intercom or central sound system except that it 

provides both sound ^nd picture simulte.neously. It may be of 

interest for the reader to know the chief distinction between 

a closed-circuit television" and an "open-circuit television" 

(or broadcast television)j with which we are more familiar in 

India. In the closed-circuit television the program transmission 

is carried out entirely within the cable circuit of the distribution 

system and is therefore not receivable except on television 

receivers connected directly to line terininatlng "out let boxes" 

of the distribution systemj whereasj with broadcast television 

messages are open to reception by any set owner who tunes to 

that channel in the transmitter coverage area.^ 

The equipment used consisted of 

1) TV Camera with movable stand, 
li) Zoom Lens, 
ill) Remote control unit, 
iv) TV Receivers, 
v) Microphones 

Vi) Sound'systm Including :amplifiers. 
vli) Spotlights, 
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To maintain contact "between the surgeon and the 
subjects on TV a two-way sound coriiuunication system was 
provided.^ 

SMJBGTS FOR STUDY 

The subjects for this investigation vjere chosen from 
the undergraduate students of All India Institute of Kedlcal 
Sciences. These were in all thirty six, representing seventh, 
eighth and ninth semesters. 

Due to the limitations of time and resources it was 
considered proper to carry out the exaeriraent in only one of 
the three medical colleges of Delhi* Since All India Institute 
of Medical Sciences extended! all the requisite facilities it 
was considered nroper to take up the experiment in that 
Institution. 

Selection of the subjects ms restricted to the last 
three semesters only due to the fact that the students iof^the 

i \ 

first six semesters were not considered fit, their know^ed^© in, 
the field of surgery being not upto the mark* The number; oi*'', the 


students selected for the study was mainly dependent upoUj’'th^r 
availability, but this number was the least with which thke© 


■ f 



show the sane operation to one of the groups on TV and ,to the 


Charles G. Cameron, Five ..ac 
P* 107V-10S1. 
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other through direct observation in the operation theatre and 
to compare the results. In this design the differences in the 
scores on examination to be conducted after the subjects had 
viewed the operation could have been due to: 

i) differences in the two methods 

individual differences among subjects 
/ Hi; the fact that there was only one operation 

but since the effect of methods could not be separated this 

design WES not used, 

A better way of auproach was to replicate the experiment 
vrith a similar or a different operation on two more groups of 
subjects or the same groups of subjects as used in the earlier 
design. But the difficulty here was that in ease the results 
of one experiment supported one method and that of second experiaen 
succorted the other method no conclusion could be drawn. Moreover, 
the number of experiment.: being only two, no generalisation about 
ith® methods or operations irould have been possible* To avoid 
the .above stated short comings, four experiments, instead of two, 
would be possible by increasing the number of operations and 
groups. But even in this design the probability of distinguishing 
the two methods of observation would not hare been much, To 
increase the probability, the only possible way that appeared 
was further replications of the experiment, leepJng In view the 
availability of students, and, limit®tions' of. time M resources^, ■ 
bhe investigator confined the experiments to six. The design 
of bhe study would be as given In Table Kpage 8), 

For oonvenlenoe sa!ke instead of showing six groups in 
the design only three groups have been indicated and e®.ch group 
divided into tvro subgroups called Ca) d: (b). 
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TaMe 1* Design of the Experiment. 
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In the above design the sequence effect is nullified 
as one half' of the group sav the operation on T¥ first and 
the other half through direct observation first and this process 
■was reversed for the second operation. Individual differences 
have also been accounted for as each individual saw an operation 
on TV as well as through direct observation* ITie operation 
effect TOs nullified as each operation -was viewed by both the 
subgroups. The effect of practice was not there as every 
time a different operation was to be vie /©d by the individuals 
and the questions to be asked after the operation were to be 
of spesrifle nature and not general. 

The design of the experiment was such that it 
hardly mattered if the operations varied in difficulty or 
there were individual dlff©renceS'j and as such random 
selection of the operations or the iubjeots -was not 
necessary. 

gpTOintion of Grouns. I The thirty six subjects available for 
the study were divided into three 'groups of tw'elve eaO'h in 
0uc3b'/e"'wsy that each group represented all the three semesters. 
This 'wai,''ibhe.^lth a view,"to .tmllifying the effect .of 
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semestersj if any, on scores through a particular raethod and 
to generalise tlie findings. Each of these three gro ups was 
divided randomly into Wo eqtial subgroups (a) and Cb) to 
have two comparable groups, one of wiLxch could see a 
poTticular operation on TT and the other in the operation 
theatre. In all six operations were shown and erch group 
observed Wo operations one on TV and another through direct 
observation. 

The subjects in the siibgroup iCa) first observed the 
operation (A) through direct observation and then operation 
(3) on television; vjMle those in the subgroups iCb) observed 
the operation (A) on television first and then operation (B) 
through direct observation. Similarly the groups II and III 
observed the operations CG) and (D) and (B) and CP) 
respectively, 

PILOT STUDY 

Before the actual observations n pilot study was 
conducted in which a number of operations were shoxm to a 
group of students (not Included in the finel study) to see 
whether the picture on the TV screen could give details of the 
operations. Another aim of this study was to make the surgeon 
adjusted to the existence of TV eq.'^iipment especially the 

,p,' 

microphone and the presence of the technical officer and his 
staff, in the operation thea.tre. It was also expected from 
the pilot sWdy to suggest certain points where precautions 
were to be taken. 
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A.RRAriaEMBI-'ITS & Pm.G/.UTlOHS TMCBH 



Arrangement Qf equipment for operation. 

, g.ia,u^pmen^ t The TV camera mounted on its movable stand vras 
placed very close to the operating table in the operation 
theatre5 and the lens of the camera ms focused on. the 

p 

operation field. Bquijjlng the camera iflth aoom lens er:tended 
tbe usefulness of the system as In the wide angle position 
the camera could compass the entire surface of the operating 
table while with more restricted angles the entire TV screen 
could he filled with the enlarged image of the operation field. 
There was a do^lble control on the TV camera one by the osmaera 
man and the other through the remote unit installed in the 





operation theatre and adjustments could he made from either 









m 



•■to 






Operation in progress. I^ot© position 
of Ttr receiver and control unit 
placed on the table. 


The main TV receiver was installed in a small 
lecture room (TV room)j which was at a distance of about 
150 feet from the operation theatre. Microphones j together 
With the necesiJary amplifiers, were provided, both In the 
operation theatre and In the TV room to enable the surgeon 
to es:plain the salient points of the operation and the 





subjects In the T¥ room to eslc questions or seek Glorifications 
from the surgeon whenever they had a doubt, Ln assistant 
engineer was posted in the TV room to take care of the 
receiving set and sound system and to make adjustments In the 
same if necessary. 
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ArrangemGnts of the eqnlpraent hod. to he discussed uith the 
surgeon before th© start of every operation as It varied 
with the organ to be operated and the position to be occupied 
by the surgeon* 

IhG following precautions were takeni 

1* The TT? receiver in the operation theatre was 
placed In such a way that th© subjects present 
in that room were not able to see the picture 
on its screen* 

2* I’he camera lens ’.iKis so adjusted before the 

actual operation started that It could get the 
best view of the operation field and avoid, as 
far as possible, the interference caused by the . 
surgeon's hands or head coming in the ^/ra.y. 

3* Oare was taken to place the remote control unit 
at a distance from the operation table to avoid 
over-crowdedness near this table* 

4* Th© microphon© in the operation theatre was so 
Installed that it could be brought quit© close 
to the surgeon’s raouth* 

5* Normal operation theatre lighting waa adequate 
while belevist®! pictures from surface of the 
body, but care had to be taken to mount extra 
spotlight on the TV camera itself, when, th© 
normal lights did not reach th© interior of 
the body where the operation was being 
conducted. 

6* All th© T’V equipment was cleaned as scrupulously 
as any other equipment. In the ©per.atlon- 'theatss'e', 
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to avoid 3-ri.fectlon* 

'?he surgical lln,en used diiriug tlie opere.tionE 
were of dull green colour as white textiles 
and highly polished inotrujaents ruin the 
’televised nicture* 












-,.n 




iiiii 




A vie’v of l‘v room when operation 
in progross Intiie operation theatre. 


Sub1eats I Out of the three groups of subjects selected for 
the study only one group was called on a particular day for 
viewing the operation, /<fter the subjects were convinced of 
the importance of the study and the required rapport was 


Falii 
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one foi* the operation theatre and the other for the TV room. 
The subjects were informed that a brief test would be given 
soon after the operation, for finding out what they had 
learned from it. They were however, assured that the results 
of this examination would in no way effect their college 
examinGtion scores. The next date on which those subgroups 
had to view another operation was g.1so announced. 



Another view of TV room, Mote the 
concentration of the group. 


Test, ? After the close of the operation the 
surgeon was immediately approached, for a questlonnair© on 
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that particular operation. Care uas taken to get- this 
questionnaire at the earliest possible moment to avoid the 
slipping away of the subjects or discussion among them over 
that operation. Because it was impossible to frame questions 
before the operation was performed therefore no question of 
their tryout could arise. The nusiaber of questions was limited 
to five because it was considered enough by the surgeon to 
cover the main points of the operation. 
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S E C T I 0 H III 
COLLECTION OF DATA 
APPROAClIINa TI-IE 8UR&EON 

The Investigator approached the surgeon of the 
India Institute of lledical Bolenees who would he perfonalng 
operations? his cooperation was very necessary* 

B'iOSSse the role of the surgeon vjus important the 
investigator gave mich thought to the way he should be 
approached. One of the possible v;ays ims tlirough an 
introd'uotory letter from the Director of the Research 
Methodology Training Course for any or all of the three 
medical colleges in Delhi, Bat this was not considered 
enough to go ahead with the studyj as it might not create 
much interest on the pa.rt of the medical authorities to 
extend all the necessary facilities, Ft^rtherj the Director 
of the afores8,ld course was lihely to introduce the 
investigator simply as a trainee, vjhich was not expected 
to be so impressive, 

better alternative ims to have an introductory 
letter from the Director of the Eational Institute of Audio- 
Visual Bdhcation, Hew Delhi, to which the Investigator 
originai;i!y belongs, and to be Introduced as an official of 
that X:^ouitute rather than as a trainee, but the difficulty 
was it would have been from a person who was not hnown 

to /6h^’ Principals/Directors of these colleges and as such 
m^^i'\(not have got proper welghtage, 

; It was tho\ight h©Bt to be introduced by someone 

'/' ' t, ■ 

tip-iKe|dlcal field and if possible in the field of surgery. 
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In this connection the Director of the All India Institute 
of Medical delences approached through personal sources 5 
’v'/ho introduced the investigator to the surgeon concerned* 

The investigator also tried the other t\-To medical colleges 
of Delhl^i*e. i) Lady Harding Medical College» hew Delhi, 
and ii) Maulatia A^iad Medical College, Hevj Delhi, Since the 
tall-cs with the Principal, Lady Rarding Medical College 
were not encouraging, the investigator left the idea of 
taking iip the study In that college. The Principal, liaulana 
Aaad Medical College \ms on leave? so it was thoaght that 
in his absence the required facilities might not he provided. 

The surgeon concerned at the AH India Institute of 
Medical Science helped in the foj.lowing ways? 

1 , In e:ctending necessary facilities for televising 
operations by providing space in the operation 
theatre for fixing of TT equipment and making 
available a room for televising, 

2 * In selecting the subjects for study* 

3 * In selecting appropriate operations, to be 
televised, keeping in mind that they were to 
be more or less of the same diffietaLty valr^a* 

4 , In preparing questions on a particular 
operation and scoring the answer sheets,. 

5 , In extending all administrative facilities 
such as providing a room for storing TV 
equipment, when not in use, making available 
govms, masks and caps to the Investigator and 
staff assisting him, and also for introducing 
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th© investigator and his team to other surgeons 
and surgical staff which made the novement of 
these r)ersons unrestricted in. the operation 
theatre, 

Pm-ICULTIES FACED 

Following are some of the difficulties which are 
worth mentioning here for the knowledge and interest of the 
reader. 

1, On some occasions the dresses, Ci.e, gowns, 
masks, and caps) required for entering the 
operation theatre went out of stock with the 
result, the subjects were not permitted to 
enter the operation theatre. This difficulty 
was overcome by discussing it with the surgeon 
and making green dresses ava5.1able to the 
subjectsj vdiich otherwise were strictly meant 
for the surgeon s-nd the staff i-fho work on the 
patient, 

2* Sometimes the subjects found some difficulty in 
sparing themselves at the titae of the operation 
because they were already occupied with other 
assignments* This was overcome by consulting 
the surgeon, heads of the departments and the 
subjects concerned, and making cht^ges in the 
daily college schedule for that particular day. 

3, The surgeon who was assisting in the experiment 
! was not the person In-charg© of the vjhole 




orjeratlng bloclc of tlie medical co3-lGg;e* 

Sprtiehoi'/ on one occr^sion cMe to some 
adjustments inade by the pei’son in-cliargo of 
the operating blockj the room given lor fixing 
the tnV receiver could not be made available 
to the Investigator, vith the result that 
the TV equj-pmentj vrtiich v?aG noiWilly fixed 
before the arrival of the s'argeon could not be 
set up^ the matter ires discussed with the 
siirgeon 5 who was kind enough to agree to 
postpone the operation for about 45 minutes 
and also to suggest another room for fixing 
the equipment ^ 

The operation which was to be televised on a 
particular late was sometimes not performed 
either because of administrative reasons or 
the physical condition of the patient to be 
operated. To avoid this, the surgeon was 
requested to fix the same date for operating 
t\fo cases suitable to be televised for the 
purpose of the study# In this way the 
probability of rclssing an observation at the 
fixed date was reduced. 

On certain occasions some of the subjects were 
not inclined to go to view the operation directly 
or on TV, as Instructed, They were convinced by 
the investigator of the importance of the study 
and their role in such an experiment and, 
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therefore, ultimately they got sufficiently 
motivated for the task* 

6* Inspit© of the fact that the subjects , were 

sufficiently mature to understand the purpose 
of the study, a feu of them sometimes did not 
cooperate in giving responses to the questionnaire 
handed over to them after they had vievred the 
operation* Some of them who were reluctant to 
come for the second ohservpitlon were given 
cux’ioes as incentives, 

7* The surgeon had no time to prepare the 

questionnaire which vms to he given to the 
subjects soon after they had viewed the operation* 
If he delayed the preparation of the questionnaire, 
the subjects could have either slipped away or 
have discussed their observations among themselves. 
To avoid this as far as possible, the surgeon 
ytas requested to dictate the relevant questions 
during the time he washed and relaxed in his 
room, after finishing the operation. These 
questions were noted do^'/n and given to the 
subjects liiiraedlately by the investigator* 

Be Sometimes the subjects in the TV room were 

talking among themselves* They were asked to 
pay proper attention to the TV. They were further 
told politely that the investigator did not 
expect the need of any teacl^: to control such 
a mature class* So they became serious* 
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9* The operating surgeon sometimes forgot to ns© 
the microp-hone %'hiile explaining certain things 
to the stt\dents In the operation theatre, ''''•fith 
the result, the students In the TV room could 
not listen to him properly. To check this 
source of error, tlie surgeon in a first few 
cases was reminded, of the use o.f the microphone* 
But later on, he got used to it. 
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BECTXOK IV 


iiEAIYSlS AWI) IHTERPHKlV^,i:XCT i^^^l-.Wkaii 
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Ihe distribution oI the exanination scores obtcJ-n^d 

by 36 subjects on OT and aii-eot observation are shovm la 
Table 2.1, 2.2, anfl 2.3 . Difference between Individ-uals 
scores on TV and direct observation, and the sum of the soore^ 
obtained on the,two oiathods, are given in columns 7 & 8 of 
these tables. Scores have been given out of a total 
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lable 2.1 gives the scores of group I wl'lcli observed 
the operations (A) and (B)* Th© subgroup 1(a) first observed 
the operation (A) through direct observation and then, 
operation (B) on OT. For the subgroup Kb) the sequence of 
observing the operations vas reversed. Similarly) the scores 
obtained by the remaining two groups for viewing operations 
(C) and (D) o.nd (E) and (P) are presented in Table S»S and 
2.3 respectively. 

Sum of scores on observation and television 

obtained by each group is shown in Table 2.4, Figures 

in column 3 of this Table are obtained by adding columns 

3^ 5 In Table 2 .I 3 2 . 2 y and 2.3j whereas those of column 

4 are obtained by adding colujiins 4 & 6 , 

Table, 2.4 Showing Clroup^wise scores on 

observetlon and, _. ,Televis.lQn. 


1 —- ’~T~ 

' ' % 

BUM 

OF 

SGOBES 


' Grout) ’Oner at ions' 

0* 



*Bo,th=^^F. 

■ » 

» i » 

2 , J 

3 '. 



1^..^ _ 

• 

f r 

; X ; 

. II , 



i 


} 


A B * 

92,5 

« 

111,5 

, 204 

179 

1 

c & r> ' 

S5 

1 

94 


r III , 

1 

F & F J 

B9.5 

1 

98 

* 187,6 

.. - .^ 

f 

jTotalT’ 

t 

r 


? 

¥o37s~ 

, 570,5 

-- 

f 


Total scores on observation 
’i'* Total scores on television 

Total scores on both observation and television. 

If one compares the scores In column 4 to column 
3 of Table 2,4 one finds that the scores of all the three 
groups on W are comparatively better than those of direct 
observation. This shows a general trend for higher scores 
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on TV. To see whether this difference is slgnificetit a 
couple of siraple non-parametric tests are replied and also 
analysis of variance is carried out, 

HOM C TESTS 

To anply the non-parametric ‘median test* , the 

median of 72 scores is calcula.ted which is S.2S« But 

due to several ties. Table 3,1 gives 39 observations below 

2,25 and 33 observations f:bove it, Xn this test the value 

of Chi-Sq.uare is 1.53 which Is significant at 5':^ level. 

This seetQS to suggest thp,t the scores on the tx-fo methods 

are significantly different or that TV scores are on the 

whole better than those of direct observations because oiit 

TV 

of the S3 scores above the in,ed5-an there a.re SX^scores and 
only 12 direct observation scores. 




S X s FOR MEDIAE Tll.Tjm JkLk. 



" '• ’ Below 

i 

^bove 


1 

1 

' S,25 

1 

t 

8,25 

9 

m iw'lti 

* Observation 

t 

i 

1 S4 

1.. ..1.. 

« 

i 

12 

1 

1 

? 

tTelevision 

t 

; 15 

I 

s 

% 

21 

t 

t 


39 


33 B 


i 

Chl-s<iuare « 


36 
36 
- 72 
= 4,53’*' 


36 X 36 % 39 X 33 
’‘•Significant at ,05 Level. 

Stands for totbl number of observations 
for 36 indlvidiials, there being two 
observations per Individimi. 
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Another 'median test' is carried out to see whether 
out of the 36 Individuals the proportion of those who do 
well on TV and badly on direct observation differs from the 
proportion of those who do well on direct observation and 
badly on TV» Only those scores which are above the median 
(8,25) are considered a.s good. The data are presented in 
Table 3,2, The value of chi-square is 4,26 which is 
significant at Sfo lev^el. Tills sliows that the proportion 
of those individuals who did well on TV and ba.dly on direct 
observation is significantly higher than the pi’oportion of 
tl'i-ose td'io did well on direct ohservr.tion but badly on TV. 




TABLE FOR MKiJlAN TE P T hOh 


ILL IHDIVIUUiiLE 


OBSEinVATION 


TV 


’’f 

... rnr y 

hot above 


Above* 

1 

1 


1 

S.,25.[.. 

r i 

' Above ' 


1 


'8,25 ' 

14 

t 

7 ' 


9 


5 

t 

f 

I 



S 

•Not above' 

10 

f 

5 * 

' 8,25 ’ 


1 

1 


24 12 


Ghl-square 

14 + 5 



15 


r? =36 


4,26* 


*Bignlfleant at ,05 Level, 


Further It is observed that out of 36 Individuals 
26 scored more on TV and 10 scored less than or equail to 
what they scored by direct observation method. To see 
if this suggests anything about the two methods of 

i 

observation, another non-*parametrIc test is applied. 
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Denoting by the probability of getting better scores on 

3?V In comparison to direct observation. The Hypothesis 

IIoCp™-^) Is tested, against • Let *r’ be the nuiaber 

of Indlvldna-ls scoring moro on 'nr, Kox^ If Ho is true, 

pCr 26>or r^lO) =2 11 

r=o T* 

- Sx,00567 

« .01134 

vrhich is less than .05. Therefore the hypothesis HoCp“-a-) 

Is rejected. It may be interpreted that the effect of the 
method of observing operations Is systematic and it 
therefore appeara that number of persons having TV scores 
higher than direct observation scores is significantly 
greater than what wo^ild have been expected by chance. This 
again, in a \fE-y, establishes superiority of the T'/ method 
over direct observation. 

AHALYSIS OF VAHIAHCE 

The non-parametMc tests sr© however, crude and in 
order to he-ve more precision in comparing the two methods 
analysis of variance is carried out. There are many 
sources of variations in this experiment such as 
individuals and operetlons, bht not all of these can be 
eliminated simultaneously from the error. There are two 
approaches possible. In on© approach the error will 
consist of differences among individuals and differences 
within individuals and In the other, the error will 
consist of differences among operations and differences 
within individuals. Both these analysis have been carried 




Oilt, . n<l ri*G proscnuod, in Table 4»l r’ncl 4#S rospcetlTCly-a 
Tne analysis of ^vM'icnco si-s/en In Table 4*1 Is 
b? sod on tho ascninption tint the error consists of (1) 
difs %renecs csiwng .lndivid'ar;lo, and (11) differences isttiJn 
lndividt-i.*:-l,s 5 ityC* betxfeen t!ie scores of tl-.o sane Individnt-X 
undc!!’- :.'.deritief'l ccmditions* *t’b,e design of tliC eo:perlrient;^ 
nor/evor^ s-ich thr.t tie of sqMrros dim to rretliods 
5.0 frcG of tie cfCssct of o-rsero"tlon to ooerc ^4.c(^ var^.r blons«, 
ir.dir.ldtsj-'l dlffcronoos^ sequence of oljsorve t5.fjn (5.*e* 
r'l.etlor r n Indivuluri rie^'7ot1. m onern.t5.on on T¥ 

'blsen another ot ’/leo versa)* 




'i-tp 
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TiC'R 


iiouTG^B of Vf-^rtxition ^ ^ p 


f 
t 

S . f ■ ■■ ■. CyiT f" 

» within opera t3.onB 


* duir. of 
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^ degrees o’^*’ 


EVeedoii. 


i mv-KX 
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B etireoii' Txothoda 
■"perrtlon x i^oiboclo 
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JL 
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ni,tbin scnmoncas 

Error(within colls) 


^ 7’ n"-, n 

56^ 

Ul • 60 

5*01* 


1*69 

0,54^ 

« 

12*32i 

IS 

10*02 

f 

4^13^ 

13*S?J 

4«5 

41 

4*70 

i 

1*50’ 

) 

.87 *€3 

60 

■O f xo 

1 


Tetel 




71 


* tSirtnifleant at 6:'" level, 


Sino® ’eethod tTcm Table 4*1 1® 

slgnifist^nt &t 6!^ lwel$ the hypothesis that both the 



ar© ©twllr ©ffootlY# I® rebooted* Fwtlier es tfe© 
m®m bf tfe©' ®ub,leets on T7 i© more tSmn 
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acoro on direct obscrvatioK^ wc coneliidc 
that Ylmtng oper^'-.tlons thro'agh TV la liioro cfi’cetive tlmn 
dlraet observation* 

It say nrirtienlarly be observed that the si-m of 
scitiE.res dii© to sethxids is free of diff creuceo anong 
Individuals^ bvt 'these dlfferenecji arc not rltcj^cbher 


elis.inatcd fros th.e ovtqt sup- of sq;v:,reo because ttn 
imltvidu/l is vlcadng dllTeront onei’atif-:ns by direct 
observe-tivon iind cn 'hh ;’vd it been -cossible to elis'i’mte 
the indlvid'iir.l differ--nees fror. error suv; cf srs-'-ta^ros 5 . It 
■'■ronld lisve been e;^;!"eetcd thc.t tr;c error sura of squares 
"•.'O'uld be less tlVASi adnot it is * 'fans | tl-s present error 
sun of squares Is soip© 'iVit inf la,ted» Xiis'oite of tliis tlio 
d.lffereneo oirtons the tv;o isetliods hi-s co';pe oat to be 
significant# It suggests tr:at if it vore noasible to 
ellrfilnato tills IndiflduaX dlffcroncos froKi the error^ the. 
resiftt would Ixvc boeii 'uig’-Oy rr’.gr.iifleant# 

I-’nrtli©r^ th,© interaction bet^?eea the operations 
and methods is not tigriiflcrnti which se-ns to indicate 
that the scores on eitlier i<jetl.:od not . affacted 


variations in the operations #. 

It !x y be of speclEil interest to note fro® 
i’e.-bXe 4*1 that "‘f* for * sequence’ is significant at 
level# *l'ils seeiTiS to indicate tlmt th® first score of 
Bn indiviteil is on the average significantly higher ti-ian 
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On further analysis (I’able 4,2) of the s-um of the 
squares due to 2 degrees of freedom of ’sequence’ and ’methods’ 
It appears that between sequence sum of squares for those who 
observe TV firsts is highly significantj while the same for 
those who observe an operation directly first is not. Thus, 

TV seems to be definitely superior for those groups of 
students who were given the opportunity of observing an 
operation on 'i4/ first. But for those who viewed an 
operation on TV after direct observationj the total TV scores, 
though greater than the total direct observation scores, are 
not significantly different from thera. 




AKALYdIS OP VAi^IASGK TABLE 


’Source of Variation? Sum of 
’ J Squares 

'Degrees of® 

' Freedom ' 

1 I 

Mean 

square 

r i 

* F ^ 

1 \ 

1 — ^ - 

'Between sequences 
'with TV first 

31,17 

t 

1 

31,17 

j 

( 

9,96f* 

1 

Between sequences 
jWlth TV second 

,25 

1 

0,25 

1 

0,08l 

'Between operations 

Jwithin sequence 

18,31 

4 

4,70 

r 

1,50* 

Operation x methods 

S.47 

5 

1,69 

0.54* 

1Error 

187.63 

60 

3.13 

1 

1 

I Total 

246,33 

71 


1 

t 

1 


** Significant at 1^ level 


As stated earlier, in the design of the experiment 
the 'operation effect' on comparison of methods was nullified. 
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It is, however, of interest to see in Table 4.1 that the 
differences heWeen operations within sequence Is not 
significant* 

The analysis of variance given In Table 4.3 is 
based on the assumption that the error consists of ’i) 
differences among operations, end Cil) differences vrithin 
individuals'. The error siim of squares is, however, free 
of variation among individuals. In this Table the error 
mean squares Is less than the error mean.square in Ta.ble 
4*1, because the variation among individuals seems to be 
of a higher magnitude as compared tc va.riation. among 
operations* 


Table 4.3 AMLYSIS OF W.RIAliaE Ti-.BLE 


*Source of variation'Bum of 'degrees ’ Mean ' 

< 'squa,res' of 'Bqurre ‘ F 

«. * . 'Freedom ' * 


^Methods 

18*50 

X 

13,50 

9.79** 

'Sequences 

13*92 

1 

12*92 

6.84* 

,Methods Sequences 

X«54 

1 

1.64 

0.82 

ijl: 

1 Error 

» , , ... , , ..^ ^ 

62,42 

S3 

1,89 


t 

I Mi thin subjects 

95.38 

36 



j Between subjects 

150,96 

35 



'J ' Total 

246.33 

71 




* Signiflcent at level 


Significant at iS level 
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Table 4*3 confirms tliat the differences between 
T¥ and direct observation scores,and also the differences 
between sequence,are significant. The difference aaong 
methods ^ in this table has come out to be even more 
significant (significant at 1'^ level). 

Interaction between the methods and sequence is 
not significant (Table 4*3) wiiich seems to Imply that the 
two methods and sequence are independent of each other. 

It niB-y be observed fr'om the total scores of two sequences 
that the differences between the average TV scores and 
direct observation scores (162.0 -13S.5 = 23.5 for 1st 
sequence and 141.5 ■« 12B.5 « 23,0 for 2nd sequence) are 
of the same order in the two sequences. 

Su-nming up, the conclusions based on annlysis of 
variance ares 

1. Bejectlon of the hsrpothesis that the two 

methods are equally effective,and it further 
suggests that viewing of oneratims through 
closed-circuit television is more effective 
ths.n direct observation in the operation 
theatre. 

2* 3cores on the two methods of observation 

ere not lihely to be affected by variation 
In operations as the interaction between tlie 
operations and methods is not significant. 

3, The first score of an individual is on th© 

average higher than his second score irrespec 
tiv© of the method of observation. Further 




^-Hf^Xysls to t -vec-X tXiet "'‘V Is superior 

Jnethod of obsorw’tlon for tlioso groins of subjects 
who obsei’Yod ^vi o^yerctlon on ‘XV firsts ns coripr:red, 
to the groiip of subjects u^io ob3c:n/«ci. on ororation 
through direct obser%^s.tion first, 

4# The differoncos botuoeE operfitions within seciueiico 
Is not sl-x'.iflcent, 

S« Inle3^uction l^os’-^een ttu ViiotVoiiQ and soiiuence is not 
significant a wMeh seoi.s to inply frit the methods 
end sefiuencc l-to iritlc-peiiclciit cf oach otliGr, 
ft is ouldont tViat ti'O coridir lows fron the ni rametrlo 
test (rnrlpsiB of uarirnce) ooiifirr. t!,e coneliBioriS Iv sod on 
the non«»par.'7.rietrlc tests. In tl’.s pr-ranetrlc test cor train 
a-Ssumptions of noiusclity nt ociu:'lity of wartenae .i.r© r.r de^ 
while the noH'^prronetrio tests | tfiough le»:S powerful | do not 
3,nvolva such resiffiiptions# It is a larttez* of sotisf; ction to 
not© that both the methods load to the sene result. 


Xt nvf^^ hoifeverj liO pointed out tl'oi t!ie findings of 
til© present study are not tlcuoid of ir.blgulty* In the 
desigti of the experiment er.re wr'S tni-:en t© o.void the effect 
of prf:ctice| but in th©' findings the effect of sequence 
tes cose out to he significant^ i*e, the scores on first 
obserTOtion irrespectlT© of tlio riethod bou© come out to ho 
signifioent« I’hls effect was not nt lai ant:lclpf.;ted, hn© 



Qg PEriaOI^IS PRESENT IM QPER/iTlOH T!-IEA!gRE 

It struclc to the imrestigator at a later stage that 
it is possible that the significant differences obtained in 
favour of TV are related to the number of persons present 
in the operation theatre. It sounds reasonable that the 
larger the number of persons presentj in the operation 
theatre, the more the difficulty in vlex-zlng surgical 
operations directly and correspondingly the greater the 
chance of better observation under TV. Hence, the effect 
of the number of persons (T) present in the operation theatre 
over the difference (X) of average TV and average direct 
observation scores has also been studied (Table 5), The 
product moment ‘r’ between (X) and (Y) is ,S86 which is 
significant at level (and just significant at 15^ level). 
Though this ♦r' is based on only six observations, it 
indicates that the more the number of persons in the 
operation theatre, the more would be the diffe.rence 
between average TV and average direct observation scores. 

Thus the superiority of the method of observing through 
TV over direct observation method is likely to increase 
as the number of persons present in the operation theatre 
increases. 

Broadly speaking, two conclusions can be drawn from 
the present study* 

1, Observing through closed-circuit television is 
likely to be more effective method of viewing 







BUTgtcB.l foi* undergraduate 

students of XaiHa siedtoal colleges, tlian 
the present raethod of direct ebserration in 
the operation tho&tr©» 

2, Superiority of th© taethod of observation 
through W over the method of direct 
observation in the operation th^itro is 
likely to increase with the ±mrot.&& in 
tl'ie mMbor of persons present in the 
operation thesitre* 
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replications raay be made on nronps of subjects from otber 
iHsdl-cal colleges also# It may also be wortb observing If 
.Bex and semes ter he.ve anything to do vith the two methods 
of observation* If future studies can bo extended to a 
large number of operations relating to different parts 
of the human body, it will be worth observing which types 
of ooeratlons are best suited for televising and if funds 
ore available a second TV camera would be an advantage in 
getting p continuous picture without any Interference 
from the surgeon or his assistants* The,present study 
cannot explain fully how the effect of sequence is 
significant# It is suggested that in future investigations 
this point should be kept in view* 


9 » 
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a. ii.c TIP ri V 


/.A j-t.; it 


■Et G general observa tion In IndlGii medical 
colleges tliat e large ntusber of iitutlsntn find it aiffioiilt 
to I'javo a close«»iin vie''..’ .of the der.'.onatrotionG of the 
clelica'te techniques of surgiec 1 oocrctlono» riOoh:inn at the 
tioris o.f this method of diroet o^wervi-tiCTif tl;e 
-iiwentigator :'jr.de e;':negli:'en4..''.’l st u;!;''- •'•itb tt-c onrooce 'bo 
flnrl out tf ;"oro. detoiln o,f i:n c'cn'o/tiori cciilcl be seen 
by ti.o 6bs&i*vev:.- tlirougl- eloscd~c:'lrc',:it tclex^ieion* 
b'tnfcl.atlct-lly Enef.-’Ving the 'null ‘'■.yfothesis ’■rcG that closed* 
c.lrcuit television is os effective c tecliniffiie of obsenving 
Dvirgical one.TV''tienri for aridergr:* fl.i.': to ^rteidoatn of Indian 
mc^dlcr’l colleges ^ as tl^o re''.'.::.0(5 of (.Itrnct, oboesvfvtIon In 
the onerrtien theatre* 

t'l.irty si:<: sthojeeba fro:"i I’.ll .iTiChlc 'Ins'tltu'le of 
I'^edicrl lelenceSjs Dsll‘ti| sieve solectcd for the st’ady 
md ’rere divided into three grouns of tviolvc eech» ch 
of these three groups fsirther divided ‘^^vAor.ly ^jite 
tsTO aqual subgroups to h: ve tvro soiapar&ble groans» five 
suhimi-s tn one of the ouhgrcuns first obeervotl the 
operatioiiCh) tiiro'igh direct observation Im the operation 
theatre and then snerationCB) on tolevisloi'i^ iihllo for 
those in the other subgrov.ip, the soquonce of observe'blom 
ws reversed* 'fhe same process vas repeated for tli® other 



To eontfict between the surgeon rnd the 

subjects:- on. TV a so^''.n.d cor.:';a'',''iioatlon syater.i vies 

erovlded* /'.ft©? the operat3-on '’‘"'S ovo.?^ r. ’OrJ.cf objective 
tyne of ejtarsinatS.oB eond’acted ,tn oi'de? to hno’..’ hou 
fr.? the s^ibjects bo.d lerrnt rh<ov.% that operf^tlon* 

ABft3.y2i3 of variance rejects tl;e m.ill !“j”;-othesis 
f'iid sus:;;;est© the t -v.h.e jceth'Od of ohae''‘v5a’,2 oyevrtlc-n© 

closjed^circiiit television Ir- vovc effective th-en 
tl'O KG'lhQd cf direct chGe';i'’V.‘’ tloe.a hcrvrl.r '?t.udy also 
cnf'tcr ts thft ti'i'3 cnperlerlty of the tc-levlsior. ever 
direct oheswo tS.ors is pro’"'c’bXy duo to cr'ovfflln'i In tl’.© 


oceretion theatre* 
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V^oi-f the i\-^ien6.ix m3.ef:i')eh r,‘iid ‘I'ic’^iilised? 

''liai. laciaion ’*'?■ s used to open the .* ■-domeal? 

thrt 'Ji’S the leritorior.'l fold bcliir.c, t/^e ileo«r 
CO ire.I jimc tion? 

of noeulo ond sutiire f'/f-o tisod to 
hnry the e.podi'idicul.vr st^nn? 

hliEit -/.TiS the dli'i,gnosis at th-c operation ’.oble? 


■Jhat' prooofhirc '7r,s caJTlod ost oa the p-otient 
before tl'© operation? 

■‘■neat 'were tl^e findiyigs at operation? 

Miet steps were tair-en to relieve the Jerundic©? 

'hot was thv st^'w;© of liver? 

''liat hollo*.'? visQons wt.s opened and how it 
stitchofl,? 


Thpongh what PO'Pte the er]dO‘«trEOhoal tube ">/as 
IJSiJsed? 

v-iiat done to tho scar of previous tneision? 








# 
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